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May 31, 2016

Arthur Burbank
USDA Forest Service
4350 South Cliffs Dr.
Pocatello, 1D 83204

Subject: Biological Selenium Removal Treatment Technology
' Fluidized Bed Bioreactor Pilot Study
April 2016 Progress Report

Dear Art,

This progress report summarizes key activities in April 2016 associated with the fluidized
bed bioreactor (FBR) pilot study located near Hoopes Spring. This pilot study is being
conducted as part of the Smoky Canyon Mine Remedial Investigation/Feasibility Study
(RIFS) to provide information on the effectiveness of the active biclogical treatment system
in removing selenium and other COPCs from South Fark Sage Creek Springs and Hoopes
Spring. Operation and monitoring of the pilot study follows the Pilof Study Work Plan and
Sampling and Analysis Plan (Work Plan/SAP), Biological Selenium Removal Treatment
Technology Fluidized Bed Bioreacfor (prepared by Formation Environmental, dated
September 2014, with revised text and tables dated March 5, 2015), along with Work
Plan/SAP Addenda 01, 02, and 03 which Simplot submitted to the Agencies (and were
subsequently approved) in the summer of 2015, and Addendum 04 submitied to and
approved by the Agencies in January 20186.

The system was restarted in March 2016 and ran continuously through April. Week 1
sampling was conducted on April 6 (full analyte list), Week 2 sampling was conducted on
April 13 (focused analyte list), week 3 sampling was conducted on April 20 (full analyte list),
and week 4 sampling was conducted on April 28 (focused analyte list).

Identification of Deliverables and Data Transmittals

At the time of this report laboratory data for Weeks 0 — 4 have been received (samples
collected from March 30 — April 28, 2018). Preliminary laboratory data for the weeks with
the full analyte list are presented in Table 1.1, the weeks with the focused analyte list are
presented in Table 1.2, and the field data are presented in Table 2.

There were no outstanding deliverables or transmittals for the month of April.
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Upcoming Activities

The following activities associated with the FBR pilot study are planned through May 2016,
or have occurred as of the date of this progress report:

e The system was taken off line for seven days between May 13 and May 20 to drain
and repair the aeration tank. The stand pipe in the aeration tank had fallen over, and
broken pieces of plastic were entrained in the flow leaving the tank.

s Sampling for Weeks 5 and 6 occurred in May without any deviations. Sampling for
Week 7 was postponed by one week to the week of May 23 due to the aeration tank
repairs.

Please contact me if there are questions regarding this monthly progress report.

Sincerely,

CQ%{;%/ M),

Monty Johnso
Environmental Engineering Manager
J. R. Simplot Company

ce: . Arthur Burbank — USDA Forest Service, 410 East Hooper, Soda Springs, 1D 83276 (2 copies)
Sherri Stumbo — USDA Forest Service, 4350 South Cliffs Dr., Pocatello, 13 83204
Rick McCormick - CH2M, 322 East Front St., Suite 200, Boise, ID 83702 (2 copies)
Wayne Crowther — IDEQ, 444 Hospital Way, Suite 300, Pocatello, iD 83201
Colleen O'Hara-Epperly — BLM, 4350 South Cliffs Dr., Pocatello, ID 83204
Matt Witkening — USEPA, 950 W. Bannock St., Suite 900, Boise, ID 83702
Sandi Fisher — FWS, 4425 Burley Dr., Suite A, Chubbuck, (D 83202
Kelly Wright —Shoshone-Bannock Tribes, P.O. Box 306, Fort Hall, 1D 83203
Susan Hanson -(b) (6) , Pocatello, ID 83202
Gary Billman - 1DL, 3563 East Ririe Highway, ldaho Falls, > 83401
Doug Scott — CH2M, 59 Lilac Court, Pagosa Springs, CO 81147
Alan Prouty — J.R. Simplot Company, P.O. Box 27, 999 Main St., Suite 1300, Boise, |D 83707
Burl Ackerman — J.R. Simplot Cempany, P.O. Box 27, 999 Main St., Suite 1300, Boise, ID 83707
Chad Gentry — J.R. Simplot Company, P.O. Box 1270, Afton, WY 83110
Rachef Roskelley — J.R. Simplot Company, P.O. Box 1270, Aften, WY 83110
Dennis Facer — J.R. Simplot Company, 1130 W. Highway 30, P.O. Box 912, Pocateiio, ID 83204
Fred Charles — Formation Environmental, 2500 55 St., Boulder, CO 80301



Table 1.1

Laboratory Results Full Apalyte List

Biclogleal Selenium Remowval Treatment Technology

Fluidized Bed Bioreactor

Week 0 Week 1 Week 3
Station >> Influent Bioreactor Effluent Influent Effluent Influent Effluent
Sample ID >>} SC0316-LSSHS-INDO1 | SC0318-LSSHS-BEDD1 | SCO316-LSSHS-EF001 | SC0416-LSSHS-INOD1 [ SC0418-LSSHS-EF001 | SC0416-LSSHS-INDO3 | 8C0418-LSSHS-EF003
Date »> 3/30/2016 3/30/2016 3/30/2016 416/2016 41812016 41202018 4/20/2018

Analyte Units
General Chemistry L :
Ammonia as N mg/l. n.025 U 1.57 1.33 0,026 U 1.68 0.026 U 1.24
Blcarbonate mg/L 160 180 170 200 160 200 180
Blochemical Oxygen Demand mg/L 2U 33 5 2L 28 2 U 2
Carbenate mg/L 1U 1U 1y 1 U 1U 1U 1U
Chemical Oxygen Demand mg/L 5U 7 5 5U 5 5U 51U
Calcium, Dissolved my/l 51 80.6 51.3 BT 52.9 57.8 571
Magnesium, Dissclved mg/L 22.3 22.2 22.1 23 22.9 21,7 21,7
Potassium, Dissolved mgiL 0.687 0.501 0.649 0.615 0.885 0.548 0.528
Sodium, Dissclved maiL 5.97 5.01 6.08 5.78 6.48 5.14 6,18
Chleride mg/L 7.85 7.56 13.5 7.87 13.5 7.62 14.5
Flugride mg/L 0.271 0,384 0,289 0.275 0.255 0.286 0.222
Hardness e/l 244 243 244 251 251 234 252
Nitrate as N mg/L 0.33 0.03J 0.04 J 0.43 0.05.J 0.41 .12
Nijrate/Nitrite as N mg/L 0.328 0.0348 J 0.0376 J 0.432 0.0485 J 0.408 0.124
Suifate as S04 mg/L 43.9 36.4 47.3 42.1 49.3 40.8 45.8
Total Alkalinity mg/L 160 180 170 200 180 200 180
Total Dissolved Solids mg/L 262 244 240 448 292 246 232
Total Organic Carbon mg/L 0.64J 4.81 0.832J 0.8y 1.04 0.51) 0.949 J
Total Phosphorus as P mo/L 0.0353 0.845 0.135 0.0255 0.148 0.0228 0.0917
Total Sulfide mg/L 1U 3.27 U 11 1U 14U il
Total Suspended Solids mg/L 2U 2 20U 2U 2J 20U 24U
Metals and:Metailoids - : R R e R
Aluminurm, Rissolved mgiL 0.0076 U 0.0076 U 0.0076 U 0.0078 U 0.0076 U 0.0078 U R.00Y5 U
Aluminurn, Total mo/l. 0,0078 U 0.0076 U 0.0078 U 0.0076 U 00075 U 0.007E U 0.0076 U
Antimeny, Dissalved gL 0.0000732 U 0.0000732 U 0.00014 J 2.0000732 U 0.00011 J 0.00011J 0.00012 J
Antimony, Total mgiL 0.00024 J 0.0p000732 U 000016 J 0.0000732 U 0.00012 J 0.0001 J 0.00042J
Arsenic, Dissolved mg/L 0.00042 J 0000898 U 0000358 U 0,000398 U 0.000398 U 0.000398 U 0.000388 U
Argenic, Total mg/l 0.00047 J 0.000398 U 0.000398 U 0.000388 U 0.000388 U 0.000388 U 0,000388 U
Barium, Dissolved mg/L 0.051 0.0312 0.0358 0.0478 0.0318 0.0503 0.0344
Barium, Total mg/l. 0.0534 0.0527 0.0372 0.0489 0.0329 0,0508 0.0351
Beryllium, Dissolved mgiL 0.000047 U 0.000047 U 0.000047 U 0.000047 U 0.000047 U 0.000047 U 0.000047 U
Beryllium, Total mg/L 0.000047 U 0.000047 U 0.000047 U 0.000047 U 0.000047 U 0.000047 U 0.000047 U
Boron, Dissclved mg/l 0.0114 J 0.0118 J 0.0122J 0.0111d 0.0418 J 0,00844 J 0.00842 J
Boron, Total mg/L 00148 J 0.0447.J 0.0122 J 0.0114 4 0.0114 J 0.0104 J 0,00988 J
Cadmiurn, Dissolved ‘me/L 0.0000362 U 0.0000362 U 0.0000362 U 0,0000362 U 0.0000362 U 0.0000362 U 0.0000382 U
Cadmium, Tetal g/l 0.0000362 U 0.0000362 U 0.0000362 U 0.0000362 U 0.0000362 U 0.0000382 U 0.0000362 U
Chromium, Dissolved mg/L 0.00077 J 0.00041 J 0.0002 J 0.0008 J 0.00023 J 0.00087 J 0.00034 J
Chromium, Total mg/L 0.00075 J 0.00042 J 0.00019 J 0.00083 J 0.00021 J 0.00087 J 0.00031J
Cchalt, Dissclved mg/L 0,0602 J 0.00459 0.00705 0.00021 J 0.00405 0.0000518 U 0.00391
Cobalt, Total mg/L 0.00021 . 0.00463 0.00714 0.00021 J 0.00408 0,0000318 U 0.00396
COEEE:TJ Dissolved mg/L 0.0000418 U 0.00142 0.00243 0.0000418 U 0.00085 J 0.0000418 U 0.00044 J
Copper, Total mg/L 0.0000418 U 0.00137 0.00242 0.0000418 U 0.00083 J 0.0000418 U 0.00044 J
Iran, Dissclved mg/L 001U 0.01 U 0.0187 J 0.01 U .01 0.01U 0,0281.J
tron, Total mg/l. 0.0152 J 0.01U 0.331 0.0228J 0.389 0.01U 0.52
Lead, Pissolved mg/L 0.0000554 U 0.0000554 U 0.0000554 U 0.0000554 U 0.0000554 U 0.0000554 U 0.0000654 U
Lead, Tota] mg/L D.0000554 U 0.0000554 U 0.0000554 U 0,0000554 U 0.0000554 U 0.0000554 U 0,0000554 1)
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Table 1.1

Laboratory Results Full Analyte List

Bloleglical Selenium Removal Treatment Technaology

Fluidized Bed Bioreactor

Week D Week 1 Week 3
Station >> Influent Bioreactor Efffuent Influent Effluent Influent Effluent
Sample ID >=[ SC0316-LSSHS-IN001 | $C0316-L8SHS-BEQD1 | SC0316-LSSHS-EF001 { SCO416-LSSHS-INGOT | 8C0418-LSSHE-EF0DT | SC0416-LSSHSINODA | SCH416-LESHS-EF003
Date >> 3/30/2016 3/30/2018 3/30/2018 4/B/2018 4/68/2016 4/20/2016 4/20/2016
Anzlyte Units
Manganese, Dissolved mg/L 0.00179 0.0138 0.021 0.00103 0.0182 0.00078 J 0.0238
Manganese, Total mg/L 0.00185 0.0742 0.0218 0.00108 0.0183 0.0007¢ J 0.0235
Mercury, Dissolved mg/L 0.000004 U 0.000014 J 0.000004 U 0.000004 U 0.000004 U 0000013 J 0.000008 J
Mercury, Total mg/l 0.000i38 J 0.000152 J 0.000131 J 0.000068 J 0.000084 J 0.000078 J 0.000072 J
Molybdenum, Dissclved mo/l. 0.00317 0.00512 D.00733 0.00282 0.00808 0.00269 0.00768
Malybdenum, Total mg/L 0.00212 0.00471 0.00754 0.00193 0.00887 0.00198 0.00723
Nicke], Dissolved mg/l. 0.00049 J §.00287 0.0282 0.0005 . 0.0223 0.00054 J 0.0163
Nickel, Total me/L 0.00051 J 0,00244 0.0282 0.00038 J 0,0219 0.00051 J 0,016
SellVy pg/L 0,25 U p.2s U B.3
SefvTy pg/L 112 0.3 U 0.3 U
Selznate mg/t. 0.00027 0.00588
Selenite mg/L 0.107 0.00021
Selenium, Dissolved ma/l. 0.136 (.00829 0.0101 0.12 0.00848 0.131 0.00811
[Seleniurn, Total mg/L 0.132 0.00651 0.00889 0.113 0.00859 0.13 0.0004
Silver, Dissclved mo/l. 0.0000172U D.0000172 U 0.0000172 LI 0.0000172 U 0.0000172 U 0.0000172 U 0.0600172 U
Sitver, Total mg/L 0.0000172 U 0.0000172 U 0.0000172 U 0.0000172 U 0.0000172 U 0.0000172 U 0.0000172 U
[Thallium, Dissclved mg/L 0.0000857 U 00000657 U 0.0000857 U 0.0000657 U 0.0000657 U 0.0000857 U 0.0000857 U
[Thailium, Total mg/L 0.0000857 U 0.00006857 U 0.0000857 U 0.0000857 U 0.0000657 U 0.0000B57 U 00000657 U
Uranium, Disselved ma/l 0.00168 0.00138 0.00144 0.00161 0.0017 0.00155 0,00132
|'Uranium' Total mg/L 0.00475 0.00144 0.001581 0.00162 0.00173 0.00149 0.00127
Vanadium, Dissolved mgil 0.00142 J 0.00074 J 0.00037 J 0,00138 J 0.00045 J 0.00138 J 0.00022 J
\Vanadium, Total mg/l 0.00143 J 0.00078 J 0.00036 J 0.00138 J 0.00048 J 0.00138 J - 0.00022J
Zine, Dissolved mg/L 0.00137 J 0.000102 U 0.0124 0.00036 J 0.00186 J 0.00118 J 0.0048 J
Brz:inc‘ Total mg/L 0.00185 J £.000102 U 0.0123 0.00017 J 0.00137 J 0.00118 J 0.00442 J
Netes:

Restilts presented are preliminary, and have not been validated at the fime of this report.
U - Anaiyte not detected above the method detection limit (MDL),

J - Result is estimated,
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Table 1.2

Laboratory Results Focused Analyte List

Biolagical Selenium Removal Treatment Tachnology

Fluidized Bed Bioreactor

Week 2 Week 4
Station >> Influent Effluent Influent Effluent
Sample ID >>] SC0416-LSSHS-INOD2]| SC0416-LSSHS-EF002 | SC0416-LSSHS-INOO4 | SC0416-LSSHS-EFD04
Date >> 4/13/2016 4/13/2016 4/28/2016 4/28/2016

Analyte Units
General:Chemistry - - . } _ e .
Nitrate as N mg/L 0.41 0.04J 0.95 0.12
Total Phosphaorus as P mg/L 0.0161 0.151 0.0184 0.0784
Total Sulfide mg/L 1L 1U 1U 1U
Metals and-Metalioids - . . ] : ) o R
Selenium, Dissolved ma/l. 0.122 0.00731 0.126 0.00807
Selenium, Total mg/L 0.122 0.00843 0.122 0.00884
Notes:

Results presented are preliminary, and have not been validated at the time of this report.
U - Analyte not detected above the method deteciion limit (MDL).

J - Result is estimated.
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Table 2

Field Water Quality Data

Biological Selenium Removal Treatment Technology
Fluidized Bed Bioreactor

Week 0 Station >» Influent Bioreactor Effluent
Sample 1D >>} SCH316-LSSHS-INGO1| SC0316-LSSHS-BEOG1| SCO316-LSSHS-EFO01
Date >> 373012016 3/30/20186 3/30/2016
Analyte Units
Dissalved Oxygen mg/L. 7.95 3.13 8.03
ORP my 115 -175 10
pH suU 7.48 6,37 7.1
SC umhosicm 455 480 465
Temperature C 11.95 12.72, 12.15
Turbidity NTU 1.5 8.2 7.3
Week 1 Station >> influent Effluent
Sample ID >>{ SC0416-LSSHS-INO0O1| SC0416-LSSHS-EF001
Date >> 4/6/2016 A/8/2016
Analyte Units
Dissolved Oxygen mg/L 8.24 7.68
ORP mVY 281 168
pH SuU 7.79 6.83
SC umhos/cm 456 477
Temperature C 12.52 12.31
Turbidity NTU 0.8 8.4
Week 2 Station >> Infiuent Efftuent
Sample ID >>] SC0416-LSSHS-IN002{ SC0416-LSSHS-EF002
Date >> AM32016 4/M13/20186
Analyte Units
Dissolved Oxygen mg/L. 8.35 68.45
ORP mY 296 205
pH su 7.9 7.12
SC umhos/cm 452 468
Temperature C 12.73 12.28
Turbidity NTU 1.1 7.4
Week 3 Station >> Influent Effluent
Sample [D >>] 5C0416-LSSHS-IN003| SC0416-LSSHS-EFC03
Date >> 472012018 4720/20186
Analyte Units
Dissolved Oxygen mg/L 7.61 6.67
ORP my 265 151
pH SuU 7.57 6.95
SC ummhos/cm 455 465
Temperature C 12.55 12.37
Turbidity NTU 0 6.2
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Table 2

Field Water Quality Data

Biological Selenium Removal Treatment Technology

Week 4 Station >> Infiuent Effluent
Sample ID >>] SC0416-LSSHS-IN004| SC0416-L. SSHS-EF004
Date >> 4/2812016 4/28/2016
Analyte Units
Dissolved Oxygen mg/L 7.42 6.17
ORP mV 154 110
pH SuU 7.35 6.87
SC umhos/cm 440 467
Temperature C 12.35 12.19

Turhidity NTU 3.3 9.7

Fiuidized Bed Bioreactor
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